Introduction
Gastric carcinoma is one of the most common visceral cancers. The survival rate in patients with gastric carcinomas is rather low, even in developed countries. Therefore, besides the variables known to be prognostic markers, new independent parameters are being investigated [1] . To date, many tumor-associated antigens, either intracellular or on the cell surface, have been identifi ed [2] . The p53 gene product is the best known marker. In the past decade, it has been intensively investigated whether p53 mutations are associated with particular types of tumors, patterns of metastases, and tumor stage or prognosis [1, 3] . In gastric carcinomas, the frequency of tumors with p53 expression has been reported to vary from 4% to 71% [4] [5] [6] [7] [8] [9] [10] [11] [12] .
MK-1, a tumor-associated antigen and glycoprotein marker on the tumor cell surface, reported by Watanabe et al. [13] , is different from carcinoembryonic antigen (CEA), epithelial membrane antigen (EMA), keratin polypeptides, and other gastric carcinoma antigens, including sialylated CD1S (CSLEX1). Watanabe et al. [13] obtained it from the carcinoma cells of a poorly differentiated gastric adenocarcinoma. Tomita et al. [14] found that MK-1, the target molecule of FU-MK-1, is encoded by the GA733-2 gene, which is currently being used as a target in clinical trials with monoclonal antibodies.
In the present study, p53 protein and MK-1 antigen expression was investigated in 42 patients with gastric carcinoma. The aim of the study was to show the presence of any relationship between pathological prognostic factors and the expressions of the monoclonal antibodies tested.
were retrieved from the intrahospital information system of Gülhane Military Medical Academy, Turkey. All patients underwent preoperative diagnosis, resection, and postoperative follow-up at the same hospital. Thirty-one patients were male, 11 female. The mean age was 57.4 years (range, 27-84 years).
Formalin-fi xed, paraffi n-embedded tissue samples were obtained from the fi les of the Department of Pathology. Four-to-six-micron-thick sections were prepared from these tissues. Gastric carcinomas were classifi ed as tubular adenocarcinoma and signet ring cell carcinoma according to the WHO system [15] .
FU-MK-1 monoclonal antibody (MoAb) was provided by the Department of Pathology, Fukuoka University, Fukuoka, Japan. For p53 MoAb, a mouse antihuman, BP53-12, clone DO-7 (BioGenex Laboratories, San Ramon, CA, USA) was used. Immunohistochemically, the avidin-biotin peroxidase complex technique was employed. 3-amino-9-ethyl-carbazole (AEC) was used as the chromogen and Mayer's hematoxylin was used for counterstaining. Negative controls were prepared by replacing the primary antibodies with normal mouse serum.
The p53-and MK-1-positive cases were semiquantitatively categorized. Staining over 10% of tumor cells was accepted as positive expression.
Statistical analysis of clinicopathological parameters was done with the χ 2 test and Fishers' exact test, using a signifi cance level of 0.05. The survival rates of the patients were estimated by the Kaplan-Meier method for p53-and MK-1-positive and -negative cases, and Cox regression analysis was used for all prognostic parameters. The SPSS 12.0 program (Chicago, IL, USA) for Windows was used for statistical analyses.
Results
MK-1 expression was detected in 21 gastric carcinoma cases. The expression was located in membrane or cytoplasm (Fig. 1A,B ). p53 expression was observed in 20 gastric carcinoma cases. Immunoreaction of p53 was always nuclear ( Fig. 2A,B ). No staining with p53 or FU-MK-1 was found in negative control slides.
p53 protein and MK-1 antigen expressions were examined in relation to the clinicopathological characteristics ( Table 1 ). The frequency of p53 expression was comparatively higher (55%) in male patients. Five (38%) of 13 signet ring cell carcinomas (SRCCs) and 15 (52%) of the 29 cases of tubular adenocarcinomas (TAs) showed p53 expression. In the poorly differentiated TA (PDTA) carcinomas, p53 expression was slightly higher than that in the well-differentiated to moderately differentiated (WD/MD) TAs (60% vs 47%, respectively). Tumors invading the serosa showed p53 expression similar to that in tumors confi ned to the muscularis propria. The p53 expression in patients without lymph node metastasis was higher than that in patients with lymph node metastasis (58% vs 39%). In addition, in patients with more than fi ve metastatic lymph nodes, p53 expression was lower than that in patients with fi ve or fewer metastatic lymph nodes (23% vs 60%; P < 0.05). Ten of the 13 gastric carcinoma with lymphatic vessel invasion (77%) were positive for p53 (P < 0.02). p53 expression was higher in patients with a prominent lymphocytic response with many lymphoid follicles inside and/or surrounding the tumor (61% vs 21%; P < 0.02).
In relation to tumor site, MK-1 expression was highest (71%) in tumors of the cardia; in relation to tumor size, MK-1 expression was lower in tumors of 3 cm or less (28% vs 60%-64% in larger tumors). MK-1 expression was positive in 5 of the SRCCs and in 16 of the TAs. MK-1 expression was higher in PDTA than in WD/MDTA carcinomas (70% vs 47%) and it was also higher in the presence of lymph node metastases than in lymph-node-negative patients. MK-1 expression was higher in patients with more than fi ve metastatic lymph nodes than in those with fi ve or fewer metastatic lymph nodes (69% vs 40%).
Two of the 42 patients had early gastric carcinomas and both showed p53 expression while one of the two also showed positivity for MK-1. One of the 42 gastric carcinomas had metastasized to the liver and the other to the ovary. The primary tumors in these patients showed positivity for MK-1, but not for p53.
The mean follow-up time in the 42 patients with gastric carcinomas was 36 months (range, 5-65 months). Most patients with p53-or MK-1-positive gastric carcinomas generally showed a poor prognosis. However, survival analyses by the Kaplan-Meier method and Cox regression analysis revealed that the presence of extensive lymph node metastases (fi ve or more) was the only signifi cant factor related to overall survival.
Discussion
Carcinoembryonic antigen (CEA) is a useful marker for monitoring patients with gastric cancer and is widely used in immunohistological studies [16, 17] . This molecule is known to have complex antigens consisting of a number of related antigens. Several investigators have recently reported MoAbs generated against gastrointestinal cancer antigens such as tumorassociated glycoprotein-72 (TAG-72) and stomach adenocarcinoma-associated antigen (CSTO-1) [16, 18] .
Cytoplasmic expression of MK-1 is an important tumor marker for gastrointestinal system carcinomas, particularly those with a glandular pattern [13] . MK-1 may be used in the diagnosis -as well as in the differential diagnosis -of certain gastrointestinal carcinomas, such as metastatic gastric carcinoma, cholangiocarcinoma, and hepatocellular carcinoma [13] .
The frequency of MK-1 immunoreactivity in the series reported by Watanabe et al. [13] was higher than that in the current study (85% vs 50%). In our study, no relationship was found between MK-1 expression, age, sex, the histological type of carcinoma, or depth of invasion. However, tumors 3 cm or less in size showed lower MK-1 expression than larger tumors (28% vs 60%-64%). MK-1 expression was higher in tumors of the cardia than in tumors at other sites, and it was higher in large (>3 cm) tumors; MK-1 expression was also higher in the presence of more than fi ve lymph node metastases than in the presence of fewer lymph node metastases. Hamada et al. [19] documented that MK-1 expression was an independent prognostic marker of increased survival in carcinomas of the ampulla of Vater. However, MK-1 expression in our series was associated with late-stage survival, but not overall survival.
Ueno et al. [20] with cell transformation and the development of neoplasms [1, 3] . Abnormalities of the p53 gene have been demonstrated in a wide variety of common human malignancies [1, 3] .
In gastric carcinomas, the frequency of p53 expression varies from 4% to 71% (mean, 50%) [4] [5] [6] [7] [8] [9] [10] [11] [12] . Martin et al. [22] detected p53 expression in 57% of gastric carcinoma cases. Fukunaga et al. [7] reported p53 positivity in 49% of gastric carcinoma cases. They detected signifi cantly higher p53 positivity in intestinal-type carcinomas than in diffuse-type carcinomas (56% vs 27%). Hurlimann and Saraga [4] showed that 11% of gastric carcinomas of the diffuse type were positive for p53 compared with 71% of carcinomas of the intestinal type. In the present study, no relationship was found between p53 expression and age, tumor site, or histological type. In our study, signet ring cells showed p53 immunoreactivity, which was also reported by Fukunaga et al. [7] . These cells may have originated from non intestinal goblet cells [23] . One possible determinant of the different frequencies of p53 immunoreactivity in various types of gastric carcinomas may be aneuploidy [24] . Tamura et al. [8] support this observation, reporting p53 expression in 64% of aneuploid gastric carcinomas.
The p53 mutation is accepted as an early event in gastric carcinomas [1, 4, 24] . A correlation between p53 expression and the presence of metastases was noted by Kakeji et al. [25] , and Starzynska et al. [6] However, Hurlimann and Saraga [4] , Fukunaga et al. [7] , and Gabbert et al. [9] have shown no relationship of p53 expression with liver metastasis or lymph node involvement. In our series, the presence of p53 expression in early carcinomas, in tumors of 3 cm or less, and in patients with a lymphocytic response, as well as the absence of a relationship between p53 expression and lymph node metastases, suggest that p53 positivity could favor an early event in gastric carcinomas. We found lower p53 expression in patients with metastases in more than fi ve lymph nodes compared with p53 expression in those with fi ve or fewer nodes. However, there was higher p53 expression in patients with lymphatic vessel invasion regardless of lymph node metastasis. This feature may be related to early hematogenous metastasis in gastric carcinomas as an independent prognostic factor. Schneider et al. [11] and Gabbert et al. [9] have reported observations in accordance with ours in this regard. However, on the contrary, Kakeji et al. [25] reported that there was a possible relationship between p53 expression and lymph node metastasis.
In conclusion, the results of the present study showed that MK-1 antigen was correlated to late pathological stage in gastric carcinomas. p53 was shown to be a relatively early marker for tumor progression from well-to poorly differentiated tumors and was related to lymphatic vessel invasion regardless of lymph node metastasis. Both p53 protein and MK-1 antigen were shown to be associated with the aggressive features of gastric cancers. However, in this series, overall survival was related only to extensive lymph node (more than fi ve) metastesis.
